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© Multiple balloon angiplasty catheter. 



© A balloon dilatation catheter adapted for use in 
angioplasty techniques has two balloons at the distal 
end of the catheter, one inside the other with a 
separate inflation lumen for each balloon. The cath- 
eter enables diiatation of stenoses of different sizes 
and the dilatation of arteries of different sizes without 
requiring catheter exchanges. 
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eter defines a very low profile in the region of the 
balloons. Thus, although one balloon is contained 
within the other, the catheter still is capable of 
being passed through a very narrow stenosis when 
the balloons are collapsed. The catheter shaft also 
has a main lumen, open at the distal tip of the 
catheter, which is receptive to a guidewire and 
provides fluid communication between the proximal 
and distal ends of the catheter. 

It is among the general objects of the invention 
to provide a balloon dilatation catheter for use in 
angioplasty procedures having the capability of in- 
flation to a plurality of diameters. 

Another object of the invention is to provide a 



• FIG. 5 is a section of the catheter taken 
through the balloons as seen along the line 5-5 of 
FIG. 1 . illustrating the balloons in a collapsed, low 
profile configuration; 
5 FIG. 6 is an illustration similar to FIG. 5 with 

the inner balloon inflated; and 

FIG. 7 is an illustration similar to f\G. 5 in 
which the outer balloon is inflated. ' 

10 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENT 

As shown in FIG. 1 . the catheter has a catheter 
body, which includes a main shaft 10. The main 
shaft 10 preferably is formed from an extrusion of a 
suitably flexible plastic material such as a polyvinyl 
chloride. The main shaft 10 may have an outer 
diameter of, for example, .058" and is formed to 
include a main lumen 12 and a pair of inflation 
lumens, including a first inflation lumen 14 and a 
second inflation lumen 16, as shown in FIG. 2. It is 
preferred to maintain the main lumen 12 as large 
as is practically possible without making the first 
and second inflation lumens 14, 16 too small. Addi- 
tionally, the main lumen 12 should be configured to 
receive a guidewire (illustrated in phantom at 18) 
but without fully obstructing the main lumen 12 so 
as to permit injections of radiopaque dye or the like 
and pressure measurements to be made, as will be 
appreciated by those familiar with the art. In the 
preferred embodiment, the main lumen 12 is of a 
D-shaped configuration and the smaller first and 
second inflation lumens 14, 16 may be of generally 
triangular configuration, as shown. 

Mounted on the distal end of the catheter are a 
pair of dilatation balloons, one inside the other and 
including an inner balloon 20 and an outer balloon 
22. The inner balloon 20 has an inflated diameter 
and length, both of which are smaller than the 
corresponding dimensions of the outer balloon 22. 
Each of the inner and outer balloons 20, 22 has a 
fixed inflated diameter. The inner balloon 20 is in 
communication with the second inflation lumen 16 
and the outer balloon 22 is in communication with 
the first lumen 14 to enable each of the balloons 
20, 22 to be inflated and deflated independently of 
the other. 

The proximal end of the catheter has three 
tubular legs which may be formed from flexible 
plastic material including a main leg 24, a first side 
leg 26 and a second side leg 2S. The tubular legs 
24, 26, 28 are connected to the catheter main shaft 
10 by a junction molding 30. A stress relief tube 32 
may be attached to the junction molding 30 and 
may extend distally over a portion of the main shaft 
10 to prevent kinking of the shaft 10 at its juncture 
with the molding 30. The main teg 24 is aligned 



balloon dilatation catheter of the type described in 
which the balloon may be inflated to different diam- 
eters without risking over-dilatation of other por- 
tions of the vessel being treated. 

Another object of the invention is to provide a 
balloon dilatation catheter of the type described in 
which both the smaller and larger balloons are 
equally and simultaneously placeable at a location 
within the patient's coronary arteries. 

Another object of the invention is to provide a 
balloon dilatation catheter of the type described in 
which the smaller of the balloons is contained 
completely within the larger of the balloons. 

A further object of the invention is to provide a 
multiple balloon dilatation catheter of the type de- 
scribed in which each of the balloons is inflatable 
and deflatable independently. 

Another object of the invention is to provide a 
bailoon dilatation catheter of the type described 
which has a very low profile when the balloons are 
collapsed to enable the balloons to be inserted into 
a narrow stenosis. 



DESCRIPTION OF THE DRAWINGS 

The foregoing and other objects and advan- 
tages of the invention will be appreciated more 
fully from the following further description thereof 
with reference to the accompanying drawings in 
which: 

FIG. 1 is a fragmented plan view of the 
catheter; 

FIG. 2 is a sectional illustration of the main 
shaft of the catheter as seen along the line 2-2 of 
FIG. 1; 

FIG. 3 is an enlarged sectional illustration of 
the distal end of the catheter as seen along the line 
3-3 of FIG. 2 and illustrating the communication of 
an inflation lumen with the outer balloon; 

FIG. 4 is a sectional illustration of the distal 
region of the catheter as seen along the line 4-4 of 
FIG. 2 illustrating the communication of an inflation 
lumen with the inner balloon: and 
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The extremely thin walls of the balloons permit, 
the balloons to be wrapped about each other when 
deflated, while providing a very low profile so that 
the catheter with collapsed balloons can be ad- 
vanced into very narrow stenoses. By way of ex- .5 
ample, a catheter so made with a distal extension 
tube 38 having a diameter of .032" can be passed 
through an opening about .040" diameter, . 

FIG. S illustrates, in cross-section, the balloons 
in a collapsed low profile configuration as they ro 
would be when the catheter is inserted into and 
through a guide catheter. Prior to insertion into the 
guide catheter, both inner and outer balloons 20, 
22 are aspirated through side legs 26, 28 to cause 
the balloons to collapse. The wings defined by the is 
balloons may be wrapped about the catheter as 
suggested in FIG. 5 prior to insertion into the guide 
catheter. It should be noted, however, that the wails 
of the balloons are very thin and highly flexible so 
that it is not essential to preliminarily wrap the 20 
balloons about the catheter. Simply inserting the 
catheter with aspirated balloons into the guide cath- 
eter is itself sufficient to cause the wings of the 
balloon to constrict about the catheter. Similarly, 
when the double balloon catheter is advanced into 25 
and through the coronary arteries, it may be 
passed through narrow constricted regions, such as 
a narrow stenosis and, in doing so. the wings of the 
collapsed balloons will wrap about the catheter to 
permit the double balloon catheter to be inserted so 
into the stenosis. 

FIG. 6 illustrates the configuration of the bal- 
loons when the smaller diameter inner balloon 20 is 
inflated. In this configuration, inflation medium is 
applied only to the second balloon through the , .35 , 
second side leg 28 from an appropriate source of 
fluid pressure. The outer balloon 22 remains unin- 
flated and may be at atmospheric pressure to 
permit it to wrap closely about the outer diameter 
of the inflated inner balloon. To the extent that the <w 
uninflated outer balloon has excess balloon wall 
material and defines a wing unable to conform 
closely to the outer diameter of the inflated inner 
bailoon, that excess material will fold on itself with- 
in the stenosis as suggested in FIG. 6. 45 

FIG. 7 illustrates the inflation of the outer bal- 
loon, in this configuration, inflation medium is ap- 
plied only to the outer balloon through the first side 
leg 26 of , an appropriate source of fluid pressure. 
The inner balloon may be at atmospheric pressure so 
and is permitted to collapse about the extension 
38. 

In use. the catheter may be advanced together 
with or over a guidewire into the artery to be 
treated. The guidewire and catheter may be ma- 55 
nipulated to place the balloons within a stenosis to 
be treated. The physician then may selectively 
inflate either the inner or the outer balloon depend- 



ing on the nature of tne stenosis, if. after a dilata- 
tion has been Derformed with the smaller diameter 
inner balloon, there is an apparent need for further 
dilatation of the stenosis with the larger diameter 
balloon, there is no need to effect a catheter ex- 
change. The outer balloon is in piace within the 
stenosis and can be inflated immediately io effect 
the further dilatation. The awkwardness and time 
delays typically associated with catheter exchanges 
are avoided. Should the patient have multiple ves- 
sel disease or multiple stenoses in the same blood 
vessel being treated, the catheter can be manipu- 
lated and repositioned within the stenoses and the 
balloon of appropriate diameter may be inflated, 
again, avoiding the difficulties attendent to a cath- 
eter exchange. 

For example, a pair of stenoses located in the 
same coronary artery, one being proximally located 
and the other being distally located, may be treat- 
ed in sequence with the invention. The physician 
may first treat the more proximal stenoses which 
will be in a larger diameter portion of the coronary 
artery, by inflating the larger diameter balloon. After 
that dilatation has been completed and the large 
balloon deflated, the catheter can be advanced to 
locate the balloon region within the stenosis in the 
more distal portion of the artery, where the artery 
typically will be of a smaller diameter.. The dilata- 
tion at that stenosis then may be performed by 
inflating the smaller balloon. Similarly, stenoses in 
different arteries can be treated by manipulating 
the catheter, preferably with the assistance of a 
steerable guidewire, to enable repositioning of the 
catheter in the desired coronary artery. Thus, the 
catheter is capable of performing dilatations upon 
relatively narrow stenoses as well as larger 
stenoses and in relatively narrow arteries as well as 
in larger diameter arteries. 

From the foregoing, it will be appreciated that 
the invention provides a multiple balloon catheter 
by which the necessity for catheter exchanges may 
be avoided when performing dilatations on a pa- 
tient having multiple stenoses in one or more ar- 
teries. It should be understood, however, that the 
foregoing description of the invention is intended 
merely to be illustrative thereof and that other 
embodiments and modifications may be apparent 
to those skilled in the art without departing from its 
spirit 



Cialms 

1 . A dilatation catheter comprising: 
an elongate catheter body having a proximal 
end and a distal end: 

an inner balloon mounted on the distal end of 
the catheter body; 
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© Multiple balloon angiplasty catheter. 



© A balloon dilatation catheter adapted for use in 
angioplasty techniques has two balloons (20, 22) at 
the distal end (10) of the catheter, one inside the 
other with a separate inflation lumen (14, 16) for 
each balloon. The catheter enables dilatation of 
stenoses of different sizes and the dilatation of ar- 
teries of different sizes without requiring catheter 
exchanges. 
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